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ABSTRACT

The purpose of this study is to examine the contribution of maternal education to variations in

child outcomes from birth to seven years of age. The sample for this study consisted of 266

children and their mothers drawn from four rural communities in eastern Guatemala. Mothers

with four or more years of education had children with lower incidence of respiratory illness at

ages 1, 3 and 4 and performed significantly better on a preschool battery administered at ages 5

and 7 than mothers with fewer years of education. These results add to the growing evidence of

the strong positive association between mother's education and child outcomes in developing

countries. The data strongly support the argument for investment in basic primary education for

females in lower income countries.

3



INTRODUCTION

There is growing awareness of the limitations of expensive medical infrastructure like

hospitals and clinics, to adequately serve large populations in rural areas of the developing world.

This limitation has shifted public health efforts to the role of the family in producing positive child

outcomes. Following Caldwell's (1979) seminal work in Nigeria where maternal education was

found to be significantly related to lower rates of child mortality, maternal education has

consistently been linked directly to positive child outcomes.

Higher levels of maternal education have been linked to decreased child mortality

(Cochrane, 0' Hara & Leslie, 1982) lower rates of illness, improved nutritional status, (Behrman

& Wolfe, 1987; Victora, Huttly, Barros, Lombardi & Vaughn, 1992), higher rates of

immunization (Streatfield, Singarimbun & Diamond, 1990) and improved cognitive outcomes in

offspring (Levine, Levine, Richman, Tapia Uribe, Sunderland Correa & Miller, 1991). In every

instance, this relationship has been observed after accounting for socioeconomic status variables.

Thus, the spread of female education has tremendous potential as a public health intervention.
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METHODS

Subjects

The sample for this study consisted of 266 children and their mothers who were participants in a

longitudinal nutritional supplementation study conducted by the Institute of Nutrition Central

America and Panama. This supplementation study was conducted between 1969 and 1977 in four

Spanish speaking villages in rural eastern Guatemala.

Subjects of the original study included all children seven years or younger living in these villages,

those who moved in, and those born, during the duration of the study. The sample for the

analysis reported here, was restricted to children with complete data on mother's schooling,

respiratory illness, cognitive performance and socioeconomic status.

Villages

The four villages from which this sample is drawn, had populations ranging from 800 to

1200 inhabitants and were located in a dry mountainous area northeast of Guatemala city.

Agriculture was the major occupation in these villages where poverty and illiteracy were common

and malnutrition was endemic. Median family income when the study began was $200 (+/- $ 50).

Percentage of literacy for mothers in the four villages ranged from 25 to 40% and for fathers'

literacy ranged from 38 to 60%. In 1967, less than 10% of the families had any source of water at

their homes and no homes were equipped with electricity (Pollitt et al, 1993).
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Measures

Independent variable

Maternal schooling: is defined as years of formal schooling in the mother (self reported) with a

range of 0 to 6 years of education. The mean is 1.34 with a standard deviation of 1.39. Maternal

schooling is referred to as Maeduc in all tables and is coded as Maeduc 1 for mothers with 1-3

years of education and Maeduc2 for mothers with 4-6 years of education.

Data on maternal schooling was collected during the census interviews conducted and the

mother herself was usually the informant.

Dependent variables

(1) Respiratory illness: defined as a proportion of the number of days ill to number of days at risk

(in the village). Respiratory illness variables were calculated for each year from 0-48 months.

Respiratory illness information was collected through retrospective interviews every two weeks

for the duration of the study in the home by trained interviewers. Respiratory illness variables are

referred to as resp 1 yr, resp2yr, resp3yr and resp4yr in table 1.

(2)Cognitive development tests: A Preschool Battery which consisted of 10 tests was

administered annually to all children aged 36, 48, 60, 72 and 84 months. Twelve additional tests

were administered annually to all children at 60, 72 and 84 months (for detailed description of

tests see Appendix A). The tests assessed a variety of skills such as verbal reasoning, learning,

memory and perceptual analytical skills, and Piagetian concepts (e.g. conservation). Several of

these tests were adapted from preexisting standardized tests (e.g. the Stanford Binet, Wechsler

Intelligence Scale for Children and the Wechsler Preschool and Primary Scale of Intelligence).

Test retest stability coefficients between tests (0.0 to 0.95) and within tests (e.g. 0.09 to 0.81)

were obtained. Mean inter-observer reliability was 0.95 or above on all tests. Validity of the
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battery was established through correlations with village adults' judgments of brightness of

particular children. Further, test performance was associated with age of entry into school and

with school achievement (Gorman & Pollitt, 1993). Testing occurred within 1 month of the

child's birthday and testing took place in adobe huts which were centrally located in the villages.

Tests were administered by trained Guatemalan school teachers (Pollitt et al, 1993).

Covariate

House Quality: a rating based on type of construction, interior design, and condition of dwelling,

was used as a measure of wealth of each household. This factor score had a test-retest reliability

of 0.65, and was conceived of as one of the measures of socioeconomic status. House Quality is

represented as House in all tables.
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RESULTS

General Linear model regression analyses (proc GLM, SAS) was used in all analyses. In all

analyses the dependent variables were regressed on the two categories of mother's education

while controlling for the wealth status of the household. Of the total of 22 tests in the preschool

battery administered at 36, 48, 60, 72 and 84 months, only those tests with significant results (P<

0.05) are presented in table 2.

Results in table 1 clearly indicate an inverse relationship between mothers' education and

incidence of respiratory illness in her offspring after controlling for the wealth status of the family.

Further, mothers with 4-6 years of education had children with lower incidence of respiratory

illness when compared to mothers with 1-3 years of education. Children from wealthier families

had lower incidence of respiratory illness in all the years examined.

Results in table 2 indicate a similar pattern of results. Mothers with 4-6 years of education

had children who performed significantly better than children of mothers with 1-3 years of

education.



Table 1

The influence of mother's education, and socioeconomic status on the incidence of respiratory
illness in offspring

Respiratory
illness

Maeduc 1 Maeduc 2 House R2

Resplyr - 0.054 ^ - 0.138 * - 0.042 * 0.06

Resp2yr - 0.061 A - 0.093 A - 0.038 * 0.04

Resp3yr - 0.078 * - 0.197 * - 0.051 * 0.07

Resp4yr - 0.038 A -0.181 * - 0.055 * 0.06

*p <0.05 ^p <0.10



Table 2

The influence of mother's education and socioeconomic status on children's performance on
cognitive tests

Tested
at

Name of test Maeduc 1 Maeduc 2 House R2

36 mths knoxf36 0.22 0.70* -0.12 0.09

48 mths digit48 0.44 9.36* -0.55 0.04

knoxs48 0.59 ^ 0.43 0.19 0.04

60 mths area60 -0.21 0.78* 0.03 0.10

comvar60 -10.1 295.9* -37.0 0.05

digit60 4.34* 14.4* -1.32 0.07

discr60 3.89^ 11.1* 1.94^ 0.07

matter60 -0.00 0.83* 0.12* 0.11

mem60 0.31 1.44^ 0.29 0.05

name60 1.73* 2.75 0.25 0.04

recog60 1.67* 2.48 0.48 0.05

sent60 4.51 17.7* -1.33 0.03

72 mths comp72 26.9 352.8* 64.6^ 0.08

digit72 -0.08 24.9* -0.11 0.10

emb72 0.63 3.26* 0.03 0.07

knoxf72 0.42 4.72* 0.79^ 0.11

match72 0.03 1.84* 0.12 0.05

memdes72 1.48 25.6* 3.45 0.10

odd72 0.31 3.69* -0.11 0.08

recog 72 1.49* 4.86* 0.36 0.11

84 mths comvar84 16.7* 51.6* -6.51^ 0.15

discr84 -4.73 -22.0^ -0.85 0.10

p < 0.05. A < 0.10



DISCUSSION

The results presented in tables 1 & 2 add to the growing empirical evidence of the strong positive

association between maternal education and child outcomes in developing countries. Further, the

benefits of education were noted in those mothers who had attained a minimum of four years of

formal education. In a related study of the same population, it was observed that three to four

years of formal education were necessary to acquire and maintain literacy skills (Gorman &

Pollitt, 1994). It may well be that in this population, the more educated mothers have acquired

specific skills (e.g., numeracy, literacy) which allow them to be more effective parents. Ongoing

research will help to clarify the pathways by which mother's education leads to more effective

parenting and more optimal outcomes in children.

The data support an argument for investment in basic primary education for females in lower

income countries. Policy makers should focus on increasing access to schools reducing attrition

and targeting the most needy populations.

1.1



REFERENCES

Behrman, J. R. & Wolfe, B. L. (1987). How does mother's schooling affect family health, medical
care usage and household sanitation? Journal of Econometrics, 36, 185-204.

Caldwell, J. C. (1979). Education as a factor in mortality decline an examination of Nigerian data.
Population Studies, 33, (3), 395-413.

Cochrane, S., 0' Hara, D. & Leslie, J. (1982). Parental education and child health: intra-country
evidence. Health, Policy & Education, 2, 213-250.

Gorman, K.S. & Pollitt, E.P. (1994). The Contribution of schooling to literacy in Guatemala.
Unpublished manuscript.

LeVine, R. A., LeVine, S. E., Richman, A., Tapia Uribe, F. M. & Sunderland Correa, C. (1991).
Women's schooling and child care in demographic transition: a Mexican case study.
Population and development Review, 3, (17).

Pollitt, E.P., Gorman, K. S., Engle, P., Martorell, R., & Rivera, J. (1993). Supplementary feeding
and cognition: effects over two decades. Monographs of the Society for Research in Child
Development, 58(7, Serial No. 235).

Streatfield, K., Singarimbun, M., & Diamond, I. (1990). Maternal education and child
immunization. Demography, 27, (3), 447-445.

Victora, C. G., Huttly, S. R. , Barros, F. C., Lombardi, C. & Vaughan, J. P. (1992). Maternal
education in relation to early and late child Health outcomes: Findings from a Brazilian
cohort study. Social Science and Medicine, 34 (8), 899-905.

12



U.S. Department of Education
Office of Educational Research and Improvement (OERI)

Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE
(Specific Document)

I. DOCUMENT IDENTIFICATION:

ERIC

Tftle:
Maternal Education and its influences on child growth and cognitive development in
Rural Guatemala

Author(s): Veena Khandke, Ernesto Pollitt & Kathleen S. Gorman

Corporate Source: Publication Date:

II. REPRODUCTION RELEASE:
In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced

in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced
paper copy, and electronic/optical media, and sold through the ERIC Document Reproduction Service (EDRS) or other ERIC vendori. Credit is
given to the source of each document, and, if reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following two options and sign at
the bottom of the page.

Check here
For Level 1 Release:
Permitting reproduction in
microfiche (4" x 6" film) or
other ERIC archival media
(e.g., electronic or optical)
and paper copy.

q4=1

CIgn
here)
please

The sample sticker shown below will be

affixed to all Level 1 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL

HAS BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 1

The sample sticker shown below will be
affixed to all Level 2 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS

MATERIAL IN OTHER THAN PAPER
COPY HAS BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2

Documents will be processed as indicated provided reproduction quality permits. If permission
to reproduce is granted, but neither box is checked, documents will be processed at Level 1.

Check here
For Level 2 Release:
Permitting reproduction in
microfiche (4" x 6" film) or
other ERIC archival media
(e.g., electronic or optical),
but not in paper copy.

'I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate
this document as indicated above. Reproduction from the ERIC microfiche or electronic/optical media by persons other than
ERIC employees and its system contractors requires permission from the copyright holder. Exception is made for non-profit
reproduction by libraries and other service agencies to satisfy information needs of educators in response to discrete inquiries."

Signature?:

Organization/Address:

Division Of Continuing Education
Furman University
3300 Poinsett Highway, Greenville, SC

Printed Name/Position/Tide: Veena Khandke
Adjunct Instructor

TOO r268-9465

E-Mail Address: Date:

veena.khandke@furman.edu

10/01/97

62nd Biennial Mtg. of the Society for Resea n Child Development (Wash., D.C., Apr. 3-6, 1997)



University of Illinois
at Urbana-Champaign

August 22, 1997

Dear Colleague:

ERIC
Clearinghouse on Elementary and Early Childhood Education
National Parent Information Network

Children's Research Center
51 Gerty Drive
Champaign, IL 61820-7469

217 333-1386 800 583-4135 toll free
217 333-3767 fax ericeece@uiuc.edu e-mail

After doing a blanket solicitation for papers at the 62nd Biennial Meeting of the Society for
Research in Child Development held in Washington, D.C., April 3-6, 1997, I am now
contacting individual presenters, particularly in our scope of early childhood through early
adolescence, to consider sending two copies of your presentations for possible inclusion in
the ERIC database. As you may know, ERIC (the Educational Resources Information
Center) is a federally-sponsored information system for the field of education. Its main
product is the ERIC database, the world's largest source of education information. The
Clearinghouse on Elementary and Early Childhood Education is one of sixteen subject-
specialized clearinghouses making up the ERIC system. We collect and disseminate
information relating to all aspects of children's development, care, and education.

Ideally, your paper should be at least eight pages long and not have been published elsewhere
at the time of submission. Announcement in ERIC does not prevent you from publishing
your paper elsewhere because you still retain complete copyright. Your paper will be
reviewed and we will let you know within six weeks if it has been accepted.

Please complete and sign the reproduction release on the back of this letter and return it with
two copies of your presentation to ERIC/EECE. If you have any questions, please call me at
(800) 583-4135 or by (e-mail at ksmith5@uiuc.edu). I look forward to hearing from you
soon.

Sincerely,

aren E. Smith
Acquisitions Coordinator

Enclosures

http://ericps.crc.uiuc.edu/ericeece.html
http://ericps.crc.uiuc.edu/npin/npinhome.html


